Calabria region (in Southern Italy) is a territory with a high cultural value. In fact, most of its findings come from the Magna Graecia period (VII cent. B.D. and I cent. A.D) 
Introduction
In recent years, the attention for territorial resources increased, as well as the forces in order to promote the local resources in a global perspective. In fact, cultural heritage becomes a powerful tool for promoting local economic development 1, 2.
In this scenario, there is an increasing number of researches devoted to the developing of new tools capable to best promote the cultural heritage 3, 4, with emphasis on the digitalization of museum collections 5, 6.
Indeed, several researches carried out the benefits for the territory coming from the use of advanced technologies 7. For this reason, territorial marketing is exploiting these technologies as a powerful tool to achieve competitive advantages in relation with other territories.
For instance, Calabria region (Southern Italy) has a rich heritage, coming from ancient Greek colonization between VII cent. B.D. and I cent. A.D., but most of its archaeological findings are not fully exploited 8. Current advances on technologies could provide new tools for promoting of cultural resources, by offering innovative applications of these technologies capable to stimulate curiosity, interest, provide educational contents, as well as to entertain a wide audience. For instance, most of them are based on an efficient mix of virtual and augmented reality in order to provide users an innovative learning experience 9, 10, 11.
Moreover, these technologies are capable to preserve the cultural heritage, by creating a virtual (digital) patrimony 1, 12, 13.
The aim of this paper is to investigate the new approaches for diffusion of cultural heritage, by analyzing the case of a particular finding, which dates back to the Magna Grae cia period: the Bronzes of Riace. In particular, the paper is devoted to the analysis of the most advanced technologies for cultural heritage, with emphasis on virtual environment, mobile devices like iPhone, and stereoscopic tools.
Advanced technologies for cultural heritage
To date, the advanced technologies used for promotion of cultural heritage are mainly based on 3D graphics, virtual and augmented reality, GIS (Geographical Information Systems), as well as on the visualization on mobile devices or on the web 1, 9, 10, 14.
In particular, virtual reality techniques are capable to provide efficient virtual reconstruction of objects of cultural importance, by creating virtual environments, which users can explore like a videogame. Furthermore, a multimodal interaction (i.e. via mouse-click, shadow recognition, voice, etc.) with these environments enhances the quality of the experience, by making it more realistic 15. In these scenarios, users have the possibility to live new and interesting learning experiences, by achieving visual information in a more efficient way 16.
Hence, these scenarios support the diffusion of cultural heritage, as well as the creation of new knowledge on the field.
In fact, several researches are developing new ways for analyzing, simulating, representing and managing the different virtual cultural objects, with the aim to improve the promotion of the territory, by focusing on its cultural heritage 4, 17.
Moreover, an efficient integration between web tools and virtual reality is capable to make virtual environments accessible via computer 18. For instance, this integration is especially used in the tourism sector in order to promote the territory as a tourist destination with innovative tools 19.
It is possible to summarize the main characteristics of advanced technologies for cultural heritage as follows: -creation of a new interactive product. These technologies provide innovative tools for promotion and diffusion of cultural heritage. In particular, they are capable to create new virtual scenarios where users can explore and discover the cultural patrimony in an entertaining way; -enhancing users experience. These technologies improve the learning experience, by providing educational contents in an innovative way, capable to attract users attention; -development of new approaches capable to communicate cultural heritage in a more efficient way. Advanced technologies provide tools capable both to support cultural patrimony and to emotionally involve users during the exploration of the virtual scenarios.
Bronzes of Riace in virtual environments
The Bronzes of Riace are two statues discovered in the 1972 in the Ionian sea (Calabria, Southern Italy).
They represent two male naked and static figures. Researchers supposed that in the beginning the statues had a shield (a trace of this is visible on the left arm of both Bronzes), a lance and a headpiece, which have been lost in the past. These assumptions suggest that the two Bronzes probably represent two warriors or two athletes.
Recent analytics investigations carried out on organic residues extracted from the casting cores of the statues have demonstrated that they date back to the 5th century B.D.. Furthermore, they represent one of the most important examples of bronze statues of that historical period in Calabria 20.
Nowadays, the Bronzes of Riace are placed in the National Museum of Magna Graecia of Reggio Calabria. In particular, the statues are preserved in a controlled environment where visitors can't stop in front of the statues for a long time and are not allowed to touch them, in order to keep intact these important findings.
Moreover, according to the rules of many museums, only a few numbers of people can access to Bronzes simultaneously.
In this context, virtual environments represent a good alternative for the resolution of constraints such as those mentioned above 21. In fact, current advances on 3D graphics provide new powerful tools capable to develop innovative virtual environments. These environments are based on the virtual reality techniques, which allow to reproduce via computer objects, scenarios, as well as human characters. Due to the main characteristic of high level of interactivity, the use of these systems can be very efficient in the promotion of cultural heritage. Indeed, these scenarios provide reconstructions of Journal of Next Generation Information Technology Volume 1, Number 1, May 2010 objects of cultural importance and promote them via Internet. Furthermore, it is possible to create virtual tours, which allow users to virtually explore the archaeological parks, or the museums, in order to live a more engaging learning experience 9, 21. Hence, the digital collections are a powerful vehicle to promote the message of museums 21, 22. Therefore, the virtual models of Bronzes of Riace are an efficient tool for promoting and diffusing these archaeological findings, as well as for deeply understanding the influences of Greek colonization in Calabria.
Figure1 shows an example of virtual museum where Bronzes can be virtually located in order to be accessed via computer. In this way, users can explore, digitally touch, as well as zoom in and zoom out some details of the statues, without spoiling the object, according to their own needs and requests. In fact, visitors are able to both observe and interact, as well as to easy explore the findings. Hence, the visit of the virtual environment shifts from a passive tour contemplation to an active customized one.
In addition, the use of these environments provides more innovative and exciting experiences, by exploiting the use of different multimedial contents 22, which are usually not available in the real museums.
Bronzes of Riace on mobile devices
Current researches on Information and Communication Technologies are developing new tools and applications for mobile devices, in order to improve the communication process. Furthermore, most of these devices provide an Internet connection, which allows users to access information in real time. In particular, these information can be accessed thought a web site or by downloading digital contents like podcast, videos, etc. In this context, iPhones developed by Apple become very efficient tools to achieve useful information on cultural heritage. For instance, users can access to a web site dedicated to the promotion of cultural objects and explore the information which best fit their requests or download them via software like iTunes. Figure 2 shows an example of access to the Bronzes hall in the National Museum of Reggio Calabria, directly from iPhone.
The possibility to achieve this kind of information directly on the users' mobile device supports them during the visit into museum. Furthermore, the device provides tools which allows users to interact with the object, visualize it form different point of views, focus on some details and so on. Moreover, they can visualize also educational contents, information about the history of the statues, the modality of discovering, past restoration, etc.
In this way, the device becomes an interactive guide capable to improve users' experience.
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In addition, most of these devices are integrated with a Geographical Positioning System (GPS), which allows users to exact identify their geographical position. It becomes very useful in wide spaces, like archaeological parks, where users can exploit this tool in order to identify the convenient path to the most interesting findings, or to other attractions which best fit their interests, like an interactive touristic guide 1, 10, 23.
Figure 2. An example of access to information related to Bronzes of Riace via iPhone

Bronzes of Riace on stereoscopic display
Stereoscopic display is a visualization technique capable to improve the fruition of virtual objects and environments, by providing a realistic feeling of immersion in the virtual system 24, 25, which facilitates the digital exploration and manipulation of 3D scenarios and models 26.
Stereoscopic display is a visualization technique capable to improve the fruition of virtual objects and environments, by providing a realistic feeling of immersion in a virtual system 24,
25.
This technique shows 3D images, by exploiting the same principle of human eyes perception: each eye sees a slightly different view of the same object which has been subsequently processed by the brain. This process enables the user pe rception of depth. In fact, the different view by eyes produces the 3D visualization 27.
Stereoscopic projection systems generally use a unit to reproduce the two images and a display system to show them, presenting one image to the left eye and the othe r to the right eye. Moreover, these systems require the use of specific eyeglasses to separate the perceived images that the brain has to process: without eyeglasses they overlap and present a confusing image to the viewer.
One of the common approaches of stereoscopic display is the anaglyph system, in which the image separation mechanism is based on using different wavelengths of light to provide different views. The two images have separated by using eyeglasses with red and blue filters 28.
More advanced technologies offer image separation mechanism in which the projectors alternate the right-eye and left-eye images sequentially at a very high rate of refresh. The viewer wears special glasses, which contain a liquid crystal lens. This lens is switch on and off in sequence with the images on the screen. Thus, when the left image is displayed, the left eye can see the image and the right eye is darkened. Subsequently, the liquid crystal material changes state in the lens and the right eye sees the right image while the left is darkened 29.
Another method is based on polarization mechanism. A meaningful example is showed in figure XX for the visualization of the Bronzes of Riace.
The system is based on delivering simultaneous images to a display surface with slightly different characteristics, and uses a pair of projectors connected to left and right image. The projectors are equipped with polarized filters at the output of their projection lens such that the projected light from one projector is orthogonally polarized relative to the other. The viewers
wear glasses that have two orthogonally polarized lenses 27. In this way, each image reaches only one eye; hence the two eyes receive independent images from the two projectors, obtaining the 3D effect. In this condition, a wider equipped audience can visit and observe simultaneo usly the two statues, providing also an entertaining and educational experience 21, 30.
In this way, visitors wearing polarized glasses can primary appreciate a good level of details for the two bronzes statues, accentuating the illusion of really see the statues. Secondly, this condition gives them the feeling of touch the two Bronzes 1, 31.
Some researches demonstrate that tools and methods such as large screen and stereoscopic visualization systems are capable to positively influence the fruition of proportions and details of artifacts 32, 33.
Furthermore, the use of these advanced technologies can be exploited also for promotion of scientific knowledge in different field (i.e. mathematics), in order to enhance the quality of both teaching and learning [34] . To achieve this task, Price and Lee outlined the usefulness of stereoscopic tools for improving the middle school students' performance [35] .
Conclusion
This paper illustrates how the two statues of the Bronzes of Riace can be promoted in an exciting way by exploiting the advanced technologies. In particular, the paper focuses on three kinds of interactive media such as virtual environment, mobile devices and stereoscopic display: they are capable to make heritage more accessible and more attractive.
This study highlights the relevant aspects and consequence by using these interactive tools. In particular:
Users can explore, digitally touch, as well as zoom in and zoom out some details of the statues, without spoiling the object, by using virtual environments that represent an innovative and powerful instrument of promotion and divulgation for the Bronzes of Riace. -Users are able to access information in real time during their experience in a museum and to select the information with best respond to his needs, by using mobile devices with an Internet connection. In this way, the system increases users satisfaction, and, as a consequence, improves the quality of the experience. -
The application of visualization technique as the stereoscopy allows to accentuate the senses of depth and immersion in a virtual context, improving the 3D models exploration an d examination for users, giving them the illusion of really see and touch the statues. Hence, the described techniques are useful to access the two Bronzes in a more interesting and innovative way: the visitor not only observes, but he can interact with and easily explore the exhibit, Advanced Technologies for Promotion of Cultural Heritage: the Case of Bronzes of Riace Iole Alfano, Eleonora Pantano improving their knowledge and respecting the exhibits. In fact, in a virtual context a wider audience can visit and observe simultaneously the two statues, otherwise not possible in a real museum. The same technologies can be applied, with similar results, also to architectures and ancient landscapes, to promote and spread them in a wide perspective.
Limitations and future works
Although this paper offers important issues for the cultural heritage sector, there are some limitations, which should be taken into account. In particular, the research investigates the case of a specific object like Bronzes of Riace. These statues are the symbol of Calabria Region, therefore their history and tradition have a particular appeal on people, and they can influence the perception of these objects. For this reason, advanced technologies can be more efficient in the promotion of this knowledge.
In addition, the users acceptance of advanced technologies for promoting cultural heritage can be exploited. In particular, the effect of advanced technologies on users intention to use for improve their knowledge on the sector could be investigated.
Furthermore, it is possible to promote Bronzes of Riace also in a touristic perspective, in order to attract more tourists with the purpose to really touch the symbol of the region. Hence, the promotion of Bronzes could have affect for the touristic flows in Calabria, and as consequence it could have influences for the local economic development.
